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Solutions to Exercise 2 - Applying Pretreatment Standards

Cathode Ray 10,000 gpd
Tube Wastewater

7,000 gpd Metal Finishing
Wastewater

Exercise 2.

Non-
contact
Cooling
Water

2,000 gpd
R Lt 4

The caculations require proper

identification (i.e, dilute, unregulated, or Pretreatment
regulated) and flow rates for the various sg _
wastestreams.  The regulated flow conssts of Al,z‘()):tg/_;\) a_ N
10,000 gpd from the manufacture of electronic [ ————————1 5,000 gpd_ Waste'

components, 7,000 gpd fromthe metd finishing ¢
process. Thedilutionflow prior to pretrestment
conssted of 2,000 gpd of noncontact cooling
waters. The dilution flow after pretrestment
consigs of 1,000 gpd of sanitary wastewater.
The total flow after pretrestment (at Point B) aso indudes 5,000 gpd of boiler blowdown which is
considered an unregul ated wastestreamfor zinc and adilutewastestreamfor al other pollutants. Sncethis
wastestream was not run through trestment to gain the environmenta advantage of removing the higher
levels of zinc, we do segregate this on a pollutant by pollutant basis.

D PointB

At Point A, the CWF is used to calculate the adjusted concentration limit for dl pollutants. Then, for
dl pollutantsat Point B, the FlowWeighted Average isused to determine adjusted limits. For zinc at Point
B, limitsare aso cdculated by the CWF and then the more stringent gpproach used to determine the limit

to be imposed.

Cdculdions are shown for daily maximum zinc limits and answers are provided for dl pollutantsin
the table following the caculations.
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Cdcauldion for Zn Daly Maximum Limitation:

Firg, an dternate limit will be cdculated usng the CWF & Point A.

(Znec * Fec) +(anf * me) . Fa' Fda

VAR
Fee + Frs F.
Where:
Znyw. = Aduged zinc limit usng the CWF & Point A, mg/l
Zn, = HElectricd and Electronic components PSES, mg/l
Zn, = Med finishing PSES, mg/l
Fe = Electricd and eectronic components process flow, gpd
F.« = Maed finishing flow, gpd
Fs = Dilution flow combined prior to point A
F, = Totd flowat Point A (F;+ Fs + Fy), gpd
. (2.38 mg/l) * 10,000 gpd) + (2.61 mg/l * 7,000 gpd) 19,000 gpd - 2,000 gpd
Newta = *

7,000 gpd + 10,000 gpd 19,000 gpd

(18,270 mg(gpd)/I + 13,800 mg(gpd)/l) 17,000 gpd

17,000 gpd 19,000 gpd

32,070 mg(gpa)/l 17,000 gpd
17,000 gpd 19,000 gpd

1.69 mg/l
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To cdculate the zinc limit at Point B, a flow weighted average formula is used to account for
nonregul ated wastestreams which consist of unregulated (boiler blowdown for zinc at 5,000 gpd) and dilute
wastestreams (boiler blowdown at 5,000 gpd for other pollutants, and sanitary wastesat 1,000 gpd for dl
pollutants). The FWA formulais used to caculate dternative limits when wastestreams are combined
following pretrestment.

(Zna* Fa) + (Znur * Fur) + (an * Fd)

VAPYRES
Fy

Where:
Znyg = Alternate zinc limit usng the FWA a Point B, mg/l
Zn, = Adjuged zinc limit usng the CWF a Point A, mg/l
F, = Totd flow a Point A (F+ Fe. + Fy), gpd

Zn, = Zincinunregulated wastestream (boiler blowdown) after pretrestment but prior
to Point B, mg/l
F. = How of unregulated wastestream (boiler blowdown) after pretreatment but prior
to Point B, gpd
Zny = Zincindilute wastestream (sanitary wastes) after pretreatment but prior to Point
B, mg/l
Fs = Flow of dilute wastestream (sanitary wastes) after pretrestment but prior to Point
B, gnd

F, = Totd flow at Point B, gpd

(1.69 mg/l * 19,000 gpd) + (4.0 mg/l * 5,000 gpd) + (0 Mg/l * 1,000 gpd)
(19,000 + 5,000 + 1,000) gpd

Nyay =

(32,110 mg(gpd)/l + 20,000 mg(gpd)/l + 0 mg(gpd)/l)
25,000 gpd

52,110 mg(gpd)/I
25,000 gpd
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= 208mg

Next, an dternate limit will be caculated usng the CWF a Point B:

(ZNouta ™ Farta) H(Z0up * Fu) . Fo-Fao

Loy =
Fosvta * Fun Fo
Where:
Znyg = Alternate zinc limit using the CWF at Point B, mg/l
Znys. = Alternative zinc limit cculated a Point A, mg/l
Zn,, = Zincamountin unregulated boiler blowdown, mg/l
Fata = How at Point A, gpd
Feu = Dilutionflow a Point B
Fuw = Unregulated flow a Point B
F, = Totd flow at Point B ( Fyy. + Fup + Fas ), 9pd
(1.69 mg/l * 19,000 gpd) + (4.0 mg/l * 5,000 gpd)
Moy =

(19,000 + 5,000)gpd

(19,000 + 5,000 + 1,000) gpd - (1,000) gpd

(19,000 + 5,000 + 1,000 ) gpd

(32,120 mg(gpd)/I + 20,000 mg(gpd)/l) 24,000 gpd
*
24,000 gpd 25,000 gpd

52,110 mg(gpe)/l 24,000 gpd
24,000 gpd 25,000 gpd
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chwfb = 208 mg/l
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Since the CWF dternate limit a Point B (2.08 mg/l) and the FWA dternate limit at Point B
(208 mg/l) are the same in this case, ether could be used as the dternate limit for the zinc daily
maximum. Since the FWA must be used for the other pollutants at Point B, it seemslogicd to usethe
FWA for the zinc limit aswell. However, this dternate limit, as well as dternate limits for other pollutant
parameters must be compared againgt any locd limits established. For zinc, the dternate daily
maximum categorical pretrestment standard for zinc (2.08 mg/l) is more stringent than the local limit
(250 mg/l). Sincethere are no locd limits for monthly average for zinc, the Federd limits are more

dringent.

The following table details the dternate categorica pretreatment standards for al regulated
pollutants and compares them with the locd limits. The last column shows the limit that will gpply in the
facility’ s permit if Point B is the monitoring and control point.

Imaginary Point A

Point B (mg/l)

mg/| L ocal
(mg/) FWA adjusted o Permit Limit (mg/!)
CWF adjusted . Limit .
i categorical (Point B)
categorical (mgfl)
pretreatment standards

pretreatment standards
Pollutant Daily Monthly Daily Monthly Daily Daily Monthly

Maximum | Average | Maximum | Average | Maximum | Maximum | Average
Cadmium 0.29 0.11 0.22 0.08 0.45 0.22 0.08
Chromium 1.36 0.79 1.03 0.60 2.50 1.03 0.60
Copper 3.02 1.85 2.30 141 2.05 2.05 141
Lead 0.84 0.37 0.64 0.28 0.50 0.50 0.28
Nickel 3.56 2.13 271 1.62 4.00 271 1.62
Silver 0.38 0.21 0.29 0.16 1.65 0.29 0.16
Zinc 1.69 0.84 2.08 1.44 2.50 1.66 1.44
Cyanide, T 1.07 0.58 0.81 0.44 1.00 0.81 0.44
Cyanide, A 0.77 0.29 0.58 0.22 No limit 0.58 0.22
TTO 1.62 No limit 1.23 No limit No limit 1.23 No limit
Fluoride 31.3 16.1 23.8 12.2 No limit 23.8 12.2
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